Complementary expression patterns of retinoid acid-synthesizing and -metabolizing enzymes in pre-natal mouse inner ear structures.
Retinoic acid (RA) plays a pivotal role in patterning and differentiation of the embryonic inner ear. Despite its documented effects during embryonic development, the cellular sites that synthesize or metabolize RA in the inner ear have yet to be determined. Here we describe the distribution of three synthesizing enzymes, retinaldehyde dehydrogenases 1, 2 and 3 (RALDH1, RALDH2 and RALDH3) and two catabolizing enzymes (CYP26A1 and CYP26B1) in the mouse inner ear at embryonic day 18.5 when active cell differentiation is underway. Two detection methods, radioactive and non-radioactive in situ hybridization, were employed to elucidate the tissue distribution and cellular localization of these enzymes, respectively. All of the five enzymes examined, with the exception of CYP26A1, were expressed in both vestibular and cochlear end organs. While expression of the three RALDHs was observed in various cell types, CYP26B1 expression was found only in supporting cells of the vestibular and cochlear end organs. In the cochlea, expression domains of RALDH1-3 and CYP26B1 were complementary to one another. These results reveal specific tissue- and cellular expression patterns of RA synthesizing and catabolizing enzymes in the pre-natal inner ear, and suggest that a precise control of RA concentrations in various cell types of the inner ear is achieved by the balance between RALDHs and CYP26B1 activities.